Chemical modification of active site residues in gamma-glutamyl transpeptidase. Aspartate 422 and cysteine 453.
gamma-Glutamyl transpeptidase, an enzyme of central significance in glutathione metabolism, is inactivated by iodoacetamide, which esterifies an active site carboxyl group identified here as that of Asp-422. Treatment of the inactivated enzyme with hydroxylamine leads to deesterification and to restoration of enzymatic activity. N-Acetylimidazole, which also inactivates the enzyme, acetylates several amino acid residues. Acetylation exposes Cys-453, which is buried in the native enzyme, to reaction with iodoacetamide. Incubation of the acetylated enzyme with glutamine produces a stabilized gamma-glutamyl-enzyme form which is (a) located exclusively on the light subunit, (b) more labile to base than to acid, (c) destabilized by denaturation of the enzyme with guanidinium ions, and (d) reactive with hydroxylamine to form gamma-glutamylhydroxamate. Stabilization of the gamma-glutamyl-enzyme appears to be associated with acetylation of lysine residues (including Lys-99). These and other findings suggest that the alpha-amino group of the gamma-glutamyl substrate is linked electrostatically to Asp-422 so as to facilitate reaction of the gamma-carbonyl of the substrate with an enzyme hydroxyl group to form a gamma-glutamyl-enzyme.